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We report the surgical treatment of  a rare case of  true aortic aneurysm in a right-sided 
aortic arch. A 49-year-old female patient with obstructive respiratory problems demon- 
strated a true aneurysm with a diameter of  58 mm located at the right-sided aortic arch 
between the right carotid artery and right subclavian artery. Surgery was successfully 
performed by replacing the arch including the aneurysm with a prosthetic graft. The 
positions of  true aneurysms in the right-sided aortic arch can be divided into two 
subtypes: first, the transverse arch between the right carotid artery and right subclavian 
artery, and second, the base of  the subclavian artery, the Kommerell's divertidum. The 
region is informative for consideration of  the surgical approach toward aneurysms of  this 
entity. (J Vasc Surg 1997;25:941-4.) 
Right-sided aortic arch is a relatively rare congen- 
ital anomaly with an incidence of  0.1%. 1 Successful 
correction of  an aortic aneurysm locating in the 
right-sided aortic arch was first described by Cooley 
et al. 2 There has been little published to date regard- 
ing surgery for this anomaly with aneurysmal forma- 
tion. Here we report a surgical case with a saccular 
aneurysm located at the right-sided aortic arch. 
CASE REPORT 
A 49-year-old woman was referred to our hospital with 
dyspnea. Chest radiography showed an abnormal shadow 
in the upper mediastinum. Respiratory function revealed 
dysfunction with forced expiratory volume in 1 second of 
39%, although the vital capacity was 108%. Computed 
tomography (Fig. 1) and digital subtraction angiography 
(Fig. 2) demonstrated a right-sided arch and four branch- 
es: left carotid artery, right carotid artery (RCA), right 
subclavian artery (RSA), and left subclavian artery, branch- 
ing in this order, which is compatible with Shuford and 
Syber's type 3.3 A saccular aneurysm in the aortic arch had 
a maximal diameter of 58 ram,, and the orifice of the 
aneurysm was located approximately 15 mm distal to the 
branching of the RCA. The aneurysm compressed the 
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trachea, and the most stenotic area of the tracheal lumen 
measured 65 mm 2. 
The patient underwent exploration through a median 
sternotomy. After systemic heparinization was performed, 
cardiopulmonary b pass was initiated with single venous 
canulation of the right atrium and an arterial tube in the 
ascending aorta. When the tympanic temperature ached 
22 ° C, the aortic arch was cross-clamped distal to the RCA, 
and then the transverse arch was opened. The inside of the 
aortic arch was inspected, and the opening of the aneurysm 
was found between the RCA and the RSA. A woven dou-- 
ble-velour Dacron graft (Hemashield) of 20 mm was inter-- 
posed between the origin of the RCA and that of the RSA. 
Blood flow to the spinal cord and visceral organs was 
supplied by flow from the left femoral artery during the 
anastomosis. Aortic occlusion balloon catheter was used to 
control flow from the femoral artery. The residual aneu-. 
rysm wall was not excised to avoid damage to the tracheal 
or esophagus. The duration of cardiac arrest was 81 min- 
utes. 
The patient had an uneventful postoperative r covery.. 
Postoperative respiratory function revealed an improve- 
ment in FEV 1% from 39% to 77%, and the patient had no 
dyspnea. Postoperative computed tomography (Fig. 3) 
demonstrated the aneurysm with thrombosis and reduced. 
tracheal compression. The most stenotic portion of the: 
tracheal lumen measured 92 mm 2. Postoperative angiogra- 
phy (Fig. 4) showed no residual aneurysmal lesion on the: 
aorta. 
D ISCUSSION 
Surgical reports o f  thoracic aortic aneurysm asso- 
ciated with a right-sided aortic arch have a rather' 
short history. The first patient, reported in 1976 by 
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Fig. 1. Preoperative computed tomography demonstrating saccular aneurysm in right-sided 
aortic arch compressing trachea nd esophagus; most stenotic portion of trachea measured 65 
mlT l  2 , 
Fig. 2. Preoperative digital subtraction angiography in anteroposterior (A) and left anterior 
oblique (B) projection showing right-sided aortic arch and aneurysm presenting saccular form 
and located between RCA and RSA. 
, t  
Cooley et al., 2 had a true fusiform aneurysm of  a 
right-sided cervical arch. To our knowledge only.  
three surgical cases o f  true aortic aneurysm associated 
with a right-sided aortic arch 2,4,'~ have been reported 
(Table I). The form and position of  true aneurysms 
including our case can be divided into two subtypes; 
two cascs werc saccular and located between the 
RCA and RSA, and the other two were fusiform and 
at the base of  the subclavian artery, the so called 
Kommerell 's diverticlum (Fig. 5). Bodine et al. 6 de- 
scribed three features of  a right-sided aortic arch: its 
higher position, its shorter transverse portion, and 
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Fig. 3. Postoperative computed tomography demonstrating aneurysm with thrombosis in 
right-sided aortic arch and reduced compression to trachea; most stenotic portion of trachea 
measured 91 mm 2. 
Fig. 4. Postoperative digital subtraction angiography in anteroposterior (A) and left anterior 
oblique (B) projection showing absence of residual aneurysmal lesion in right-sided aortic arch. 
the tethering of  the aorta at the origin of the left 
aberrant subclavian artery. They suggested that the 
cause of aortic dissection was attributed to stress on 
the aortic wall caused by the change in the direction 
of blood flow from cephalic to caudal, which became 
stronger in a right-sided aortic arch. These character- 
istics of  a right-sided aortic arch might be related to 
the growth of true aneurysms, especially in the two 
cases reported by Takano et al.s and ours. 
Floten et al. 7 reported a case of this anomaly and 
indicated that approach to this lesion, especially 
around the left subclavian artery was difficult, and 
extraanatomic bypass was performed in that case. In 
our case graft replacement through amedian sternot- 
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our case Takano H. et al. (1993) 
RSA ~ _ 
SA 
Cooley AD. et al. (1976) 
RCA : r ight carotid artery, 
RSA : right subclavian artery, 
LCA : left carotid artery, 
LSA : left subclavian artery 
Fig. 5. Positions of true aneurysms in right-sided aortic arch; two ases including our case 
were located between RCA and RSA, and other two were related toKommerell's diverticlum. 
Tab le  I .  Surgical reports of true aortic aneurysm in the right-sided aortic arch 
Shuford 
Case Report Age (yr) Sex type Approach Procedure Result 
1 1976 39 f 1 or 2 Right-T GR Alive 
Cooley et al. 
2 1993 24 f 3 MED ANE Alive 
Takano et al. 
3 1994 44 m 3 Bilateral-T GR Alive 
Cans et al. 
4 1996 50 f 3 MED GR Alive 
Our case 
m, Male; f female; T, thoracotomy; MED, mediansternotomy; GR, graft replacement; ANE, aneurysmoraphy. 
omy was the surgical technique selected, because the 
saccular aneurysm had an opening in the right-sided 
arch, and graft replacement between the RCA and 
RSA was the procedure selected. However, access 
with thoracotomy is required when a surgical maneu- 
ver in the region distal to RSA is necessary to manage 
the aneurysms. 
In summary, we described a surgical case of true 
arch aneurysm combined with fight-sided aortic arch. 
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